There is little evidence on the size of the union wage premium in developing economies. The article uses a matched employer-employee data set for Ghana and adopts a quantile regression approach that allows the effects of unionization to vary across the conditional wage distribution. It is shown that if there are intrafirm differences in unionization, there does appear to be a premium among poorer paid workers in the formal sector. Although this cannot be given a causal interpretation, it suggests important issues about how unions may affect one part of the labor market.
There is little evidence on the size of the union wage premium in developing economies. The article uses a matched employer-employee data set for Ghana and adopts a quantile regression approach that allows the effects of unionization to vary across the conditional wage distribution. It is shown that if there are intrafirm differences in unionization, there does appear to be a premium among poorer paid workers in the formal sector. Although this cannot be given a causal interpretation, it suggests important issues about how unions may affect one part of the labor market.
I did not begin my research on Ghanaian trade unions with the idea that organized labor could rescue this small, developing West African state from its economic difficulties. But neither did I have the pre-conceived notion, today popular in some quarters, that unions are irrelevant to the struggles of Third World peoples to maximize their own freedom.
-Paul S. Gray (1981) Experience in developed economies suggests that unions may be a mechanism for providing a positive work environment by reducing labor turnover and wage negotiation costs and promoting worker training, increased benefits, and higher productivity (Standing 1992) . Unions have also been found to reduce wage inequality and wage discrimination (Chaykowski and Slotsve 2002; Freeman 1980; Panagides and Patrinos 1994; Standing 1992) . Much less is known about unions in developing economies, particularly in Sub-Saharan African countries. 1 Such analysis seems especially warranted for these countries as a basis for policy proposals. Formal sector jobs are scarce and wages are generally low, leading both to poverty and-because of low tax revenues-low levels of goods and services from the public sector.
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1. See, however, Kristensen and Verner (1999) , Rama (2000) , and Schultz and Mwabu (1998) . the association of union membership and wages and the possible asymmetries in this association across the conditional wage distribution. Ghana is an ideal candidate for such analysis because of its long history of active labor unions.
I. HYPOTHESES
A union premium could arise through three possible channels. First is the direct effect through individual union membership. This is the standard union premium, well known from the empirical literature on the union relative wage effect beginning with Lewis (1963) . 3 Second, because this does not take into account possible spillovers to nonunion workers, the analysis here allows unionism to potentially affect all workers through an industry-level union density variable. Third, there might be an additional union effect arising from training (Booth and Chatterji 1998; Booth and others 1999) , because unions may promote training more than management does. For example, unions can have a longer time horizon than management, which may focus on maximizing profits and stock values in the short term, or unions may counterbalance the firm's ex post monopsonistic power in wage determination. Thus where unions are active there may be increased recognition of the value of training, so that trained workers receive a wage premium.
4 (Booth and Chatterji 1998 and Booth and others 1999 develop theoretical models in which a key prediction is that union workers receive more training and higher returns to training than do nonunion workers.)
The hypothesis here is that union effects are more likely at the lower part of the wage distribution, because unions are generally seen as (and generally perceive themselves as) proponents of workers' rights and wages for the poorer or less skilled segment of the workforce. This view is also in line with previous research, which generally finds that unions reduce wage inequality and wage discrimination. Chamberlain (1994) finds distinct asymmetries in the union premia in U.S. manufacturing, which is 28 percent at the bottom decile but declines monotonically to 0.3 percent at the top decile. This contrasts with an ordinary least squares (OLS) estimate of the mean union premium of 15.8 percent, driven primarily by the bottom decile of the conditional distribution (for Ghana, the result is still more 2. Unionism is low or even absent in many countries of Sub-Saharan Africa because of the economic dominance of smallholder agriculture and the historically prohibition against independent trade unions in many countries. Ghana, however, has a long tradition of labor unions, originating with the many guilds and artisan associations in the early nineteenth century (Gray 1981) . The potential synergies between labor organizations and government were anticipated early, even before Ghana's independence from British rule in 1957: ''As early as 1930, Lord Passfield (Sidney Webb) had noted in a dispatch that regulation of wage laborer organizations was of importance, and that colonial governments should act to facilitate the passage of unions into constitutional channels'' (Gray 1981, p. 14) .
3. To avoid a causal interpretation, we use the term union wage premium rather than union relative wage effect, which has previously been widely used in the literature but unfortunately might suggest a causal relationship.
4. Alternatively, unions may enable trained workers to extract the rents created by workers. striking, with the mean union premium disappearing altogether). More recently, Card (1996) finds similar results for the United States and Chaykowski and Slotsve (2002) for Canada. Thus, although there is some evidence of asymmetry in the union wage premium for developed countries, such asymmetry may be particularly relevant for developing economies, where the high costs of monitoring may prevent effective monitoring of adherence to minimum wage legislation. Unions in developed areas may bargain more on behalf of workers from the middle part of the wage distribution because minimum wage legislation is generally adhered to. Thus for developing and developed economies alike, the upper part of the wage distribution would not be expected to exhibit a positive and statistically significant association between wages and individual union membership.
Analyzing the impact of unions across the entire wage distribution is thus important for at least two reasons (Chaykowski and Slotsve 2002) . First, it may shed light on whether unions have an impact on particular socioeconomic groups in the labor market, enriching the social and economic view of unions, including whether unionism should be reinforced or retrenched. Second, such analyses provide insight into which workers benefit most from unions and, therefore, help identify which groups unions may most successfully appeal.
Before getting on with the analysis, some words of caution about interpreting the results are in order. First, because matched employer-employee panel data sets for Sub-Saharan Africa are rare, the empirical analysis is limited to crosssection data-as is the case for most wage equation studies for Sub-Saharan Africa. That means that individual effects, which might otherwise overcome the possible selection of workers into unions (on unobservables such as type or ability; see Card 1996 for a study for the United States using panel data), cannot be isolated. Second, to account for selection into unions using cross-section data requires an exclusion restriction (or instrument). This is also not feasible for the present analysis because there are no readily available variables that affect selection into unions but do not affect wages directly. Controlling for firm size should somewhat mitigate the biases arising from the nonrandom placement of unions (at the aggregate level) into sectors or industries, 5 but the possibility of selection of workers into unions at the individual level based on unobservables (ability, motivation) remains. The results should therefore be seen as suggestive rather than as explicitly causal. 5. Previous studies of the association of union membership and wages have not always been able to control for firm size. Schultz and Mwabu (1998) , for example, analyzing the association of individual union membership and wages and unemployment in South Africa using a quantile regression framework, note the importance of this variable with respect to the nonrandom placement of unions but are unable to include the variable in their analyses because it is not part of their data set.
6. It may be that unions are simply more active in higher-wage sectors. Again, because high-wage sectors are also typically found to be those with larger firms, controlling for firm size should at least mitigate some of this bias.
II. DATA A N D D E S C R I P T I V E A N A L Y S I S
The data are from the Regional Program on Enterprise Development survey for Ghana, organized by the World Bank and funded by the British Overseas Development Administration and conducted by the Centre for the Study of African Economies at the University of Oxford and the University of Ghana at Legon in 1994. 7 Although the survey yields information on firms and workers in 180 manufacturing firms, missing observations for one or more variables resulted in an effective estimation sample of 683 workers in 108 firms.
The main variables applied in this study include a ''core'' of (log) monthly wages (including allowances); the standard human capital variables of age and age squared (to capture potential general experience), tenure in the firm and tenure squared (to capture potential specific experience), highest level of education completed, training variables (whether a worker has received training within the firm), and occupational control variables and firm-level control variables, most notably firm size by number of employees (the appendix lists the variables and their definitions).
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The possible existence of a union wage premium may be determined in various ways. The first thing to consider is the channel through which unions may affect wages: Is there an individual, direct effect through union membership, or is there an indirect effect through the degree of unionization at an establishment or in an industry as a reflection of the bargaining power of a union within a firm or industry, thus allowing for spillovers to nonunion workers? This is examined as an empirical question, through a dummy variable for individual union membership and an industry-level union density variable. The aggregate union wage premium (spillover mechanism) is modeled using the degree of unionization at the industry rather than at the firm level largely because collective bargaining in Ghana occurs mostly at the more aggregated industry level (Gray 1981) . This approach further ensures that collinearity is not likely to be a serious problem, because these two union variables are only weakly correlated (a simple correlation of 0.08), whereas the individual union membership and firm union density variables have a simple correlation of 0.76, so including both of these in the same regression could result in substantial collinearity problems. 7. Surveys were conducted in 1992, 1993, and 1994 . Although the surveys have a panel structure for collecting firm-level data, the data on workers were collected as independent cross-sections. The analysis therefore includes only the most recent of the three surveys, treating the data as cross-sectional for both firms and workers.
8. Larger establishments tend to pay higher wages than smaller establishments, controlling for other factors (Schaffner 1998; Velenchik 1997) . Not controlling for this, therefore, could lead to substantial omitted-variable bias.
9. Maloney and Ribeiro (1999) include the union density variable at the firm level, arguing that this is a proxy for the bargaining power of the union over the firm's rents. However, the high correlation between this variable and the dummy variable for individual union membership in the Ghana sample means that inclusion of both would likely yield problems with multicollinearity, and so it does not appear valid to simultaneously allow the two different channels of a union relative effect (individual and aggregate spillover) proposed here.
There may still be an endogeneity issue related to the use of the variable of individual union membership, however. What is needed is a good instrument that may help explain individual union membership without also explaining wages. Because the data set lacks such a variable, the analysis follows Schultz and Mwabu (1998) in arguing that it is beyond the scope of the data to endogenize union membership, including explaining who gets a union job and who does not, and to explain the extent to which unions enhance the productivity of workers with the same observable characteristics. As a result, any estimated union wage premium may overstate or understate the true union wage premium.
Because the estimated coefficient picks up the effect from the omitted variable as well, the omission of any variable influencing wage determination that is positively correlated with the union variable will cause the estimated coefficient on the union variable to be upwardly biased, whereas the omission of a negatively correlated variable will cause the estimated coefficient to be downwardly biased. For example, it may be conjectured that nonunion jobs are typically found in smaller establishments or industries because it takes a certain size for an establishment or industry to become interesting for a union in terms of potential members. Hence, failure to control for firm size may cause bias in the union premium. However, the present data set permits incorporating firm size as an explanatory variable, which likely decreases such bias considerably. Furthermore, it may be conjectured that firms that have become unionized respond to unionization by carefully vetting prospective new workers so as to employ even higher quality workers than before because of increased wage demands. Because ''quality'' or ''ability'' is unmeasurable, omitted variable bias is again possible in the union wage premium estimates. The same applies to the labor turnover argument: If unions reduce labor turnover, and this effect cannot be directly observed and included as an explanatory variable, the result is once again omitted variable bias in the union premium estimate.
With a panel data set one solution is to extract the individual fixed effect of the data, thus mitigating the potential bias (see, for example, Card 1996) . But with a cross-section data set, as in this case, unionism has to be modeled based on individual union membership (and possibly a variable of union density at the firm or industry level, constructed from this).
Even though the data do not allow for fully endogenizing union membership, it is possible to shed some light on whether the endogeneity of individual union membership will pose severe problems for the subsequent analyses by doing some descriptive work. Data on individual and firm characteristics across union membership reveal that union workers earn higher wages than nonunion workers, not controlling for other characteristics (table 1) . However, union workers (and their firms) are different from nonunion workers (and their firms) in several ways (although not always statistically significantly so). They are better educated, older, and more experienced (within the firm). They are also more likely to have a permanent contract. At 127 employees, the average firm size of unionized workers is much larger than that of nonunionized workers, at 65 employees. Firms of unionized workers are also more likely to be located in Accra, the capital.
That firm size is an important correlate of individual union membership is reassuring, because including this variable in subsequent analyses is likely to take care of many of the concerns with nonrandom placement of unions, at least at the aggregate level. However, selection is still possible and even probable at the individual level, where workers may select into unions based on preferences or latent personal characteristics or be chosen by employees based on latent personal characteristics, all of which are unobserved by the researcher. Again, although the data prevent a detailed analysis of individual determinants of union membership, the finding from the previous descriptive analysis that union workers (and their firms) are quite different from nonunion workers (and their firms) on observable characteristics suggests the likelihood of differences on unobservable characteristics such as ability and motivation as well. Yet additional calculations reveal that union membership is fairly evenly distributed across occupations and industries. For example, a production worker is only slightly more likely to be member of a union than a manager (26.3 and 24.7 percent).
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Because 98 percent of the sample has a permanent contract (table A-1), including that as an explanatory variable may appear fruitless because of the low variation. However, there is the possibility of an indirect effect from training. Employers would be more inclined to invest in training for employees who are likely to stay with the firm for some time, so the quantity or quality of training may be different for workers with a permanent contract. The variable for contract status is thus interacted with training. Because only about 30 percent of the sample both has a permanent contract and received training, this is likely to have some explanatory power because of its higher variation.
In sum, because the data are unsuitable for making explicit causal inferences about the effect of unions on wages, the analysis explores only the association between union membership and wages, keeping in mind the differing characteristics of union workers (and firms) and nonunion workers (and firms) and the possible nonrandom placement of unions into high-wage sectors.
III. METHODOLOGY
The theoretical framework for the analysis is standard human capital theory. An individual builds up knowledge and skills through education and experience (Becker 1964; Mincer 1974) . Formally, the economic model is derived from the theory of individual demand for schooling, which views education as an investment in human capital (Becker 1964) . In the traditional human capital literature, wages are determined by education and other individual characteristics. Because the Ghanaian data set allows inclusion of union-and firm-level variables, the standard Mincerian wage function is augmented with union-and firm-level characteristics
where W, the wages of individual i, is the dependent variable; I is a vector of individual characteristics (such as age and age squared proxying general experience; tenure in the firm, capturing firm-specific experience; the level of education; and gender); F is a vector of characteristics for the firm of individual i, including the size of the firm (measured by the number of employees) and geographical location; and U is a vector of variables capturing the possible union wage premium for individual i, as measured by individual union membership or the union density of the industry or firm (as discussed in the previous section). Lewis (1963) defines the union-nonunion wage differential (referred to here as the union wage premium) as
The possible existence and magnitude of the wage differential depend on the extent to which the union affects the wages of union workers relative to the wages of nonunion workers. At one extreme the union may, through its bargaining power, merely extract and subsequently share the existing rents of the firm (in the form of profits) with its members. At the other extreme, the union may generate rents through its potential adverse effects on labor turnover and the costs of wage negotiations between management and workers. In reality, a combination of these two effects would be expected.
The theory is silent on the precise empirical implementation of this notion of a union wage premium, which is left to individual researchers. This study uses quantile regression analysis. It enables simultaneously estimating the marginal effects for different quantiles (where the quantile of interest may be chosen arbitrarily) of the dependent variable, thus exploring the entire conditional distribution.
The main advantage here is the semi-parametric nature of the approach, which relaxes the restrictions on the parameters being constant across the entire conditional distribution of the dependent variable. A priori, the union wage premium might be expected to differ across the conditional wage distribution. For example, unions may be bargaining mainly on behalf of workers at the lower end of the wage distribution. As noted, this is especially likely in developing economies, where minimum wage legislation may not always be strictly adhered to because of the high costs of monitoring. Furthermore, it seems likely that the returns to education and tenure, for example, would differ across the wage distribution. For example, education might be thought to be a more important determinant at higher quantiles than at lower quantiles.
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The method has other virtues, as well. Allowing the parameter estimates for the marginal effects of the explanatory variables to differ across quantiles of the dependent variable achieves greater robustness to potential heteroscedasticity. This contrasts with OLS regression analysis, which requires homoscedasticity 11. The union-nonunion wage differential or union wage premium-which is the focus here-is only one aspect of the economics of unions. For an excellent recent survey of the economics of unions in a broader context, see Booth (1995) . See also Lewis (1963 Lewis ( , 1986 , Freeman and Medoff (1984) , and Pencavel (1995) .
12. This turns out to be the case. An extended version of this article with the full set of results is available online at www.niels-hugo.dk.
(indeed, in most of the empirical literature, the presence of homoscedasticity is merely a maintained hypothesis). Additionally, when the error terms are nonnormal, for instance, quantile regression estimators may be more efficient than least squares estimators. Furthermore, because the quantile regression objective function is a weighted sum of absolute deviations, it yields a robust measure of location. As a consequence, the estimated coefficient vector is not as sensitive to extreme observations of the dependent variable.
The method, developed by Koenker and Basset (1978) , can be formulated as
where Quant y (Y i jX i ) denotes the yth conditional quantile of Y given X for individual i.
In general, the yth sample quantile (0 < y < 1) of Y solves
Rogers (1992) suggests that previous methods used for calculating standard errors (often done following Koenker and Basset 1982) are inappropriate in the presence of heteroscedastic errors. The standard errors are therefore bootstrapped along the lines of Gould (1992 Gould ( , 1997 . Additionally, the estimator incorporates the sample design-that is, it takes into account that workers are clustered within firms. If clustering is not taken into account, the resulting standard errors are potentially seriously misleading, especially for finite sample standard errors like the bootstrap.
IV. ECONOMETRIC A N A L Y S I S
Because the focus here is the union wage premium, the other results are not discussed in detail. 13 Although the other results are largely consistent with the findings in the empirical human capital literature (e.g., significant and positive returns to education 14 and positive premiums to employees of larger establishments 15 ), the other variables are considered only as controls here to generate valid estimates for the union wage premium (the appendix lists the variables and their definitions).
13. An extended version of this article with the full set of results is available online at www.nielshugo.dk.
14. See Psacharopoulos (1985 Psacharopoulos ( , 1994 for a summary of the results of more than 60 studies on returns to education.
15. For example, Schaffner (1998) and Velenchik (1997) both find evidence that larger establishments pay higher wages, controlling for other (individual and firm) characteristics.
Estimation is at the level of individual workers, and firm-level data are then matched to these workers. Three main models are estimated. The core model is a stripped down version of the other two, serving as a benchmark of comparison with the richer models. It allows for a union premium coming only through individual membership (this is the traditional union wage premium model widely pursued in the literature). Because of endogeneity concerns with respect to workers' training, this model also excludes the training variable (and its interactions). An extended intermediate model includes training variables, and the full model also includes the industry unionization density for the four industries: food, wood, metal, and textiles and an interaction term for union density and training (table 2) . 16 The full specification model therefore simultaneously allows for the union wage premium coming through two distinct channels: individual union membership and, to allow for a possible spillover effect to nonunion workers, industry union density. In addition to these three main models, the first model is estimated without the firm size variable to evaluate its importance for the union premium and to help explain the seeming discrepancy of the results here with those of Schultz and Mwabu (1998) .
For the quantile regressions, the direct effect from union membership of the individual is positive and significant only for the bottom 10 percent of the conditional wage distribution, consistent with the conjecture that unions are the voice mainly of workers at the lower end of the wage distribution. The estimated union wage premium for the bottom decile is 41. Schultz and Mwabu (1998) , who find union premiums at the bottom deciles of 145 percent for African males and 21 percent for white males.
In addition to the direct effect from individual union membership, there is an extra union membership effect from training, a finding in line with Booth and Chatterji (1998) and Booth and others (1999) . The limitations of our data set prevent any causal interpretation of this result, which can be interpreted only as an association between unions and increased returns to training (from the worker's perspective). Alternatively, the correlation in the data could be capturing something about the larger differences in wages between trained and untrained workers in the relatively higher rent industries to which unions are drawn.
The union density of the industry does not influence wages directly, indicating the lack of a direct spillover effect to nonunion workers. There does seem to be an indirect spillover effect, however, coming through training. When the worker is trained, the degree of unionization in the industry affects individual wages positively, hinting at unions' bargaining power in extracting some of the rents from training from the firm and sharing it with members. 17. For unions to bring about higher wages, there must first be some surplus arising from the employment relationship, and the union must have sufficient bargaining power to induce the firm to share this surplus in the form of higher wages. It should be noted that unions can also sometimes increase or decrease this surplus.
persists at the higher end of the wage distribution as well. The union wage premium associated with individual union membership decreases slightly when the industry union density variables are included, hinting at their importance in modeling the union wage premium in Ghana.
The OLS results are strikingly different from the quantile regression results. The OLS estimates indicate the presence of only an indirect aggregate union premium and no direct premium from individual union membership for all three main models (see table 2). These findings substantiate the importance of the quantile regression approach as an alternative or a complement to the more traditional OLS-based analysis.
Our findings correspond to those of Chamberlain (1994) but are even more pronounced. Chamberlain reports a mean union premium (OLS estimate) of 15.8 percent for U.S. manufacturing firms, with a 28.0 percent premium at the bottom decile of the wage distribution and a 0.3 percent premium at the top decile, implying that the mean union wage premium is driven primarily by the bottom decile of the conditional distribution. In the OLS regression here, the union premium vanishes altogether. The quantile regression reveals that this happens because only the bottom decile of the conditional distribution receives a union wage premium. Schultz and Mwabu (1998) also find distinct asymmetries across the conditional distribution of South African wages. Again, however, the results for Ghana are even more pronounced. In addition to the union wage premium for the bottom decile, Schultz and Mwabu find a statistically significant union wage premium at the top decile of the conditional distribution (11 percent for Africans and -24 percent for whites), as well as a statistically significant and positive union premium of 60 percent for the OLS regressions (for Africans only), which this study does not. The data in the Shultz and Mwabu study, however, do not allow controlling for firm size, which may be an important determinant of union placement. Excluding firm size from the core model of this study (model 1a in table 2) yields a statistically significant union wage premium at the median and increases the individual union premium to almost 56 percent (exp[0.443] -1). Doing so also yields a statistically significant union premium for the OLS regression. Although this may help explain the discrepancies between the Schultz and Mwabu results and the present results, that is not to say that the two sets of results would necessarily have been similar had Schultz and Mwabu had firm-size data in their South Africa dataset. Rather, the main point is that the union premium may be substantial even after controlling for firm size, as our results indicate.
Even if firm size is included as an explanatory variable, concerns remain about the possible selection of workers into unions at the individual level based on unobservables (ability, motivation). Because union and nonunion workers have different observable characteristics (see table 1), they might well have different unobservable characteristics (ability, motivation) as well. Again, that implies that the results here are more suggestive than explicitly causal.
V. CONCLUSION
This study establishes important associations between wages and individual union membership and union density at the industry level of manufacturing workers in Ghana. Findings of distinct asymmetries in the association of union membership and wages across the conditional wage distribution of workers in Ghanaian manufacturing are consistent with the expectation that unions bargain mainly on behalf of workers at the lower end of the wage distribution. The analysis finds evidence of a union premium related to individual union membership and an additional individual union premium coming through training, interpretable as unions promoting training or bargaining and sharing with members some of the rents obtained by firms. An additional spillover effect to trained nonunion and union workers comes through the degree of unionization of the industry interacted with training.
OLS, the workhorse in this line of inquiry, yields strikingly different results: The union wage premium disappears. This highlights the importance of quantile regression techniques, especially where there is a presumption that the impacts may differ across the conditional distribution of the dependent variable. Although this study captures parts of the nonrandom placement of unions at the aggregate level by including firm size, concerns related to the possible selection of workers into unions based on unobservable characteristics of individuals (ability, motivation) remain.
Further research is required to shed additional light on several issues. Is there a causal relationship, or is the observed positive association between wages and union membership and union density at the industry level due simply to a nonrandom placement of unions? Do unions generate the rents that are subsequently awarded to union members through increased wages by reducing turnover and wage negotiation cost and increasing productivity, or do they merely act as the voice of the union members, extracting already existing rents from firms through their bargaining power, rents that the workers could not obtain on their own? Although suggestive, the data limitations of this study do not allow for explicit causal answers to these questions. Some evidence suggests that union workers are more productive than their nonunion colleagues in manufacturing in general (Sapsford and Tzannatos 1993 ). This appears to be a potentially fruitful avenue for further research in Ghana.
However, all such efforts are severely handicapped by the lack of data. Data needs should be considered in the design of future surveys aimed at collecting matched employer-employee data sets. Getting at the dual causality with respect to union placement into certain sectors or industries is data intensive as well. Drawing causal conclusions on the impact of unions on wages (and productivity, if data were also available) requires panel data on workers and possibly on firms to allow extracting worker-, firm-, sector-, or industry-specific effects. Notes: The sample consists of 683 workers. The clustering of workers within firms has been taken into account in the calculation of SDs.
Source: Authors' calculations based on data from Regional Program on Enterprise Development for Ghana (Wave III 1994) .
